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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

R*FLY TO

ATTENTION OF: - .,-
N EDED... .,

SEP 1 ? 1979

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to you a copy of the Waldo Lake Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of

Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been

furnished the owner, City of Brockton, Brockton, Massachusetts 02401.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of O

Environmental Quality Engineering for your cooperation in carrying out

this program.

Sincerely yours,

Incl E

As stated Colonel, Corps of Engineers
Division Engineer -
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

Identification No. : MA 00426

Name of Dam: WALDO LAKE DAM

Town: BROCKTON
County and State: PLYMOUTH COUNTY, MA

Stream: BEAVER BROOK

Date of Inspection: 4 OCTOBER 1978 (supplemental visit on 23 March 1979)

BRIEF ASSESSMENT

Waldo Lake Dam is an earth dam approximately 400 feet long and 17 feet

high. A park roadway forms the crest of the dam. A 175 foot long

__ by 14 foot high semi-circular spillway embankment is appended to and
in front of the main dam. It contains two reservoir drains, a principal

spillway and an overflow spillway. Flow from the spillways passes through
a stone and concrete culvert under the dam. A dike with a gravel road and
unpaved parking area as its crest is located to the left of the dam.

The facility is in fair condition. The spillway capacity is limited and

[U the left dike, the critical feature, is essentially unprotected against
erosion during any overtopping flow. The spillway complex is in need of
repairs.

Based on the size classification, small, and hazard classification, high,
in accordance with the Corps of Engineers guidelines, the spillway test3 flood selected is the Probable Maximum Flood (PMF). Hydraulic analysis
indicates the peak test flood outflow would be 3560 cfs while the total
maximum capacity of the spillways with the pond water surface at the crest
of the dam is estimated to be approximately 800 cfs or 22 percent of the
test flood. The test flood selected would result in an overtopping of
the dam by 0.6 feet and dike by 2.0 feet at peak discharge.
Investigation of the dike erosion protection, spillway hydraulic adequacy,

seismic stability of the dam and the structural adequacy of the spillway
entrance structures are recommended. Remedial measures recommended in-
clude the removal of brush and trees, the establishment of protection to
various embankments, the repair and maintenance procedure and the estab-
lishment of an emergency preparedness plan and warning system. The
remedial measures and investigations should be performed by the Owner" .
within one year after receipt of this report.

Camp Dresser & McKee Inc.

'6 OF

' Roger H. Wood . ..-..-
Wood

Vice President .-WOOD "
No. 12757
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This Phase I Inspection Report on Waldo Lake Damn~ 4.

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Reco~ended Guidelines for Safety Inspection of
Damrs, and with good engineering judgement and practice, and is hereby
subiitted for approval.

-r-gineering Division

jOS7P A_ . MCE-L?.OY, K EMER
FrO-dPatioM.& !Yaterials Branch
Engineering Division

CA.,-Ey It. Lr.RZIAj, CHAIRMAN
Chief, Structural Section
Design Branch
Engineering Division

A.PPROVAkL RECO1MENDED:

,<E B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recomended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi- -

gation; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in-
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on

K the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the structure .

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the -V

future. Only through continued care and inspection can there be any chance ".
that unsafe conditions be detected. -

Phase I Investigations are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated "probable maximum flood" for the region
(greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential. -
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

3 WALDO LAKE DAM
• . MK 00426

SECION 1: PROJECT INFORMATION

1.1 General

a. Authority - Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to ini-

'" tiate a national program of dam inspection throughout the United
States. The New England Division of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued
to Camp Dresser & McKee Inc. under letters of 12 July 1978 and
23 October 1978 from Colonel John P. Chandler, Corps of Engineers.
Contract No. DACW 33-78-C-0054 has been assigned by the Corps
of Engineers for this work. Haley and Aldrich, Inc. has been
retained by Camp Dresser & McKee Inc. for the soils and geologi-

- cal portions of the work.

b. Purpose - The primary purpose of the investigation is to:
• . ~ % -

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

(2) Encourage and assist the States to in,tiate quickly effec-
tive dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location - Waldo Lake Dam is located on Beaver Brook, in the
City ofBrockton, Massachusetts, as shown on the report's Loca-
tion Map. It is one of seven surface bodies of water in the
D.W. Field Park (a recreational facility which serves the City).
The main dam and spillways are located on the southern portion "-.
of Waldo Lake adjacent to D.W. Field West Parkway. The parkway
itself forms the dam with the spillway and gate structures
located on a semi-circular embankment just north of the parkway.

... - .. .-



b. Description of Dam and Appurtenances - Waldo Lake Dam consists
of a broad, curved embankment with an appended lower earth spillway
embankment, semi-circular in shape, on the upstream side. There are
four water control structures as shown on page C-1 in the lower em-
bankment. From left to right, looking downstream, the water controls
are: 1) principal spillway with stoplogs and twin 24-in. diameter
concrete pipes, 2) a gated 36-in, reservoir drain pipe, 3) an ungated
broadcrested overflow spillway, and 4) a gated 36-in. diameter re-
servoir drain pipe. The principal spillway consists of 7.25-foot
by 6.6-foot concrete structure with provisions for 3 feet of stop-
logs. The ungated overflow spillway is 16 feet wide with sidewalls Ir.
of 3 feet. The exposed face of the sidewalls are mortared cobbles.
The four structures discharge to a roughly circular paved stilling
basin which drains beneath the roadway embankment through twin
3.5-foot by 5-foot openings into a concrete box culvert and then into
a natural channel of the downstream side of the embankment. However,
the culvert's size beneath the embankment is 8 feet by 6 feet.
The culvert entrance will act as a hydraulic control during flooding
events which overtop the spillway embankment.

The 400 ft. long curved embankment (a portion of D.W. Field West
Parkway) has a maximum height of approximately 17 ft above the ground
at the embankment toe. The crest of the embankment, which serves as
a roadway, is pitched to drain towards the lake. It varies in width
from about 41 ft above the culvert to 45 ft and greater near the
abutments. The high edge of the embankment crest is approximately 6 ft
above the overflow spillway crest. The downstream slope is generally
about 1 vertical to 2 horizontal (IV to 2H) and covered with a bed of
cobbles. However, these cobbles are not permanently fixed to the

.. slope. The upstream slope is slightly stepped, averaging somewhat
flatter than IV to 3H. Stone paving is provided on the upstream
slope to 4 to 5 ft above the spillway crest.

The 175 ft long semi-circular spillway embankment is approximately
14 ft in height, measured from the bottom grade of the pool at the

..D downstream toe. The crest of this embankment is, therefore, about
3 ft above the overflow spillway crest. Its width at the top varies
from 6 to 8 ft. For the most part, the top of the embankment is
bare with small patches of short grass. The upstream slope is simi-
lar to that of the dam embankment. The downstream slope, approximately
IV to 1.5H overall, is terraced with 3 ft wide horizontal berms re-
tained by lines of boulders. The terraces are landscaped with ever-
green shrubs and other plants.

There is an approximately 7.6 ft high gravel fill dike located to the
left of the dam, which has its crest approximately 4.5 ft above the "
overflow spillway crest, or about 1.4 ft lower than the main dam
embankment. The top of the separate dike is 40 ft wide and 290 ft
in length. The irregular downstream and upstream slopes are esti- . -
mated to be IV to 2H and 1V to 3H, respectively.

1-
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c. Size Classification - Waldo Lake Dam has a maximum height of
approximately 17 feet and a maximum storage of 884 acre-feet.
According to guidelines established by the Corps of Engineers,
the dam is classified in the small category.

d. Hazard Classification - Dam Failure Analysis (Section 5.le)
indicates severe flooding potential to the majority of struc-
tures downstream of Cross Pond and their connecting streets. In
addition, a portion of the D.W. Field West Parkway would be over-
topped as well as the Upper and Lower Porter Pond Dams, Ellis
Brett and Cross Pond Dams and Thirty Acre Pond Dam. Consequently,
this dam is classified as having a "high" hazard potential.

e. Ownership - The dam and lake is owned by the City of Brockton.

The owner is represented by Mr. John J. Dorgan, Superintendent : -.-
of Parks, City Hall, Brockton, MA 02401 (phone: 617/580-1100).

f. Operator - Mr. John J. Dorgan is assigned responsibility for
operation of the dam.

g. Purpose of Dam - Waldo Lake was constructed solely for recrea-
tional purposes.

h. Design and Construction History - Waldo Lake Dam was designed by
Mr. Fred Stetson of the Brockton Engineering Department. As

. with the other ponds in the park, Waldo Lake was constructed for
aesthetic purposes. The entire park scheme is the result of
years of work by Mr. Daniel Waldo Field who acquired the major-
ity of the land between 1925 and 1935. The end result is a park
where the citizens of Brockton and neighboring communities may
partake in both passive and active forms of recreation.

Construction of the project was by Powers Brothers of Brockton,
Massachusetts, and occurred in 1936. The dam is operated and
maintained by the City of Brockton's Park Department. .,.. ,

i. Normal Operational Procedure - There is no defined operational
procedure for the dam.

Stoplogs are added or removed at the discretion of members of
the Park Department.

1.3 Pertinent Data

Elevations given in this report are on National Geodetic Vertical
Datum (NGVD) formerly referred to as Mean Sea Level. They are based
on a survey by Camp Dresser & McKee for a 1968 Master Plan Report.

1-3
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a. Draina e Area- The drainage area to Waldo Lake is approximately
T3 square mile (2,080 acres). The pond surface itself com- - -

prises 3.7 percent (77 acres) of the total drainage area. The
watershed's topography is primarily densely forested rolling
terrain with large portions of wetlands. Beaver Brook rises in
a marshland approximately 2.0 miles north of Waldo Lake in the
neighboring Town of Stoughton. It flows southwest via culverts
under Route 24, joins with an unnamed brook, and flows for
approximately 0.6 miles before entering the Brockton Reservoir
system. The Reservoir's outlet is a 27 foot long spillway which
leads to twin stone arch culverts under South Street. The flows
are conveyed via an estimated 500 foot long natural channel into
Waldo Lake. After leaving Waldo Lake via a spillway system, it
flows through Upper and Lower Porter Ponds, Thirty Acre Pond,
Ellis Brett Pond, and Cross Pond. These ponds are connected by
natural channels and have spillway structures as their regulating
outlets. After leaving Cross Pond, it enters Salisbury Brook and -- -

is conveyed by a series of culverts and man-made channels through - *

the center of the City of Brockton. Salisbury Brook joins with
Trout Brook at the south easterly section of the city to form the
Salisbury Plain River.

b. Discharge at Damsite - Three notable floods have occurred in the

watershed since the construction of Waldo Lake Dam: September
21, 1938; August 19-21, 1955; and March 17, 1968. The total
storm rainfall for these floods were respectively: 5 inches in
5 days, 13.76 inches in 72 hours, and 6.33 inches in 48 hours.
However, there are no records of the reservoir's water surface -elevation during these events.

(1) Outlet works size --------- Two 36-in. concrete pipes with

stoplog weir

(2) Maximum known flood at damsite: August 18-21, 1955 7 P

(3) Ungated spillway capacity at top of dam
798 cfs @ 197.5 elev.

,. 1 1 ,..

(4) Ungated spillway capacity at test flood elevation
818 cfs @ 198.1 elev.

(5) Gated spillway capacity at normal pool elevation ----- N/A

(6) Gated spillway capacity at test flood elevation ------ N/A

(7) Total spillway capacity at test flood elevation
818 cfs @ 198.1 elev.

(8) Total project discharge at test flood elevation
3560 cfs @ 198.1 elev.

1-4

. . . . . 0 a N . P 9 . ...

. . . . . . . . . . . .. . ..7. ,



c. Elevation (ft. above .NGVD)

(1) Streambed at centerline of dam ------------------- 180.5

(2) Test flood tailwater ------------------------------ Unknown

(3) Upstream portal invert diversion tunnel ------------- None

(4) Recreation pool -------------------------------- 189.7

(5) Full flood control pool --------------------------- N/A

(6) Spillway crest ----------------------- Principal: 186.7 (min)
Overflow: 191.6

(7) Design surcharge (Original Design) ---------------- Unknown

(8) Top of dam ------------------------------------ 197.5 . .
Left dike crest --------------------------------196.1

(9) Test flood design surcharge ------------------------ 198.1

d. Reservoir

(1) Length of test flood pool ------------------- 0.54 miles

(2) Length of recreation pool ------------------- 0.53 miles

(3) Length of flood control pool ----------------------- N/A

e. Storage (acre-feet)

(1) Recreation pool ----------------------------------227

(2) Flood control pool ------------------------------- NA

(3) Spillway crest pool -------------------- Principal: 165 (min)
Overflow: 285

(4) Top of dam --------------------------------------884

(5) Test flood pool ---------------------------------- 961

f. Reservoir Surface (acres)

(1) Recreation pool- ---------------------------------- 74

(2) Flood-control pool ----------------------------------- N/A

(3) Spillway crest------------------------- Principal: 74 (min) -"
Overflow: 80

1-5
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(4) Test flood pool ------------------------------------ 129

(5) Top of dam----------------------------------------- 126

g. Embankments Dr Spillway Dike
Embai~fment Embankment Embankment

(1) Type Earth (curved Earth (semi- Earth
and pitched to circular
drain towards shape)
lake) -

(2) Length 400 ft 175 ft 290 ft
(Approx)

(3) Height 17 ft 13 ft 7.5 ft
(Approx)

(4) Top width 41 to over 6 to B ft 40 ft at
& elev. 45 ft at at elev. elev. 196.1

elev. 197.5 194.6

(5) Side slopes 3H to 4Hto 3H to 4Hto 2H toIV U/S,
(Approx) to IV U/S. lV U/S, 1.5H 3H to IV D/S

2H toIV D/S toIV D/S

(6) Zoning Unknown Unknown Unknown

(7) Impervious Unknown Unknown Unknown
Core

(8) Cutoff Unknown Unknown Unknown

U(9) Grout Probably none Probably none Probably none
Curtain

h. Diversion and Regulating Tunnel ------------------------- None

i. Spillway Principal Overflow

(1) Type Sharp-crested Broad-crested .

(2) Length of weir 7.25 ft 16 ft

(3) Crest elevation 186.7 (min) 191.6

(4) Gates None None

(5) U/S Channel IV to 4H IV to 4H

(6) D/S Channel IV to 2H IV to 2H

1-6
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j Regulating Outlets - There are three areas at which control can
be exercised on the lake's water surface. The first, called
principal spillway in this report, has a stoplog entrance with

3two 36-inch concrete pipes as its discharge. The crest eleva-
tion range for the stoplogs is estimated to be elevation 186.7
to 189.7. The other two areas of control are the left and right
reservoir drains. Each is a 36-inch pipe with a manually oper-
ated valve at the inlet end. Due to the absence of plans and
the valves being buried in cobbles and silt, the invert eleva-

IN tions cannot be estimated.

11-
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SECTION 2: ENGINEERING DATA

U. 2.1 Design Records - No design records for this dam are available.

2.2 Construction Records - No construction records for this dam are
available.

* 2.3 Operation Records - No operation records other than inspection
reports on the facility were located.

2.4 Evaluation

a. Availabilit - Biennial inspection reports described above
are available at the Plymouth County Engineering Department,
Plymouth, MA.

b. Validity - It was found that a large amount of discrepancies in
measurements existed between the sketches of the st-uctures that
accompany the prior inspection reports and measurei-ents made during

/ the field inspection.

c. Adequacy - The available data, in combination with the visual
evauation described in the following section is adequate for

* the purposes of the Phase I investigation. ,--

2-1
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SECTION 3: VISUAL EXAMINATION

3.1 Findings "

a. General- The Phase I visual examination of Waldo Lake Dam was
conducted on 4 October 1978. A supplemental inspection was made
at the roadway portion of the dam and the dike on 23 March 1979.

In general, the dam was in good condition. However, the facility
is considered to be only in fair condition, due to the limited
spillway capacity and the unprotected condition of the left dike.
The spillway complex is in need of repairs although it is noted
that if the spillway failed, the water would still be impounded by
the main dam and the outflow would occur through the ungated
outlet culvert.

Visual inspection checklist for the site visit are included in
Appendix A and selected photographs are given in Appendix C.

b. Dam - The earth embankment and outlet culvert are generally in
good condition. There was no visual evidence of settlement,
lateral movement, significant seepage, structural deterioration _
or other serious defects which would require immediate remedial
action.

The following specific items were noted:

1 1. The upstream slope of the roadway embankment is relatively
flat and generally protected by broken rock, cobbles and
boulders to a level approximately 4 to 5 ft above the spill-
way crest. The slope protection has been locally displaced
in some areas at and below the apparent high water line, as
shown in Photos Nos. 1 and 2.

l 2. The upstream slope and crest of the dam embankments above the

slope protection are generally mowed and clear of brush and
trees. However, foot traffic has caused many bare areas to
develop, especially near the spillway embankment, as shown in
Photos 2 and 4.

3. The pavement on the crest of the roadway embankment is in
good condition, as shown in Photo 2. There are evergreen
trees from 3 to 9-in. in diameter along the edge of the
pavement at the top of the downstream slope. Cobbles and
boulders cover most the downstream slope, which also has a
small amount of scattered brush and numerous trees along
the bottom of the slope, as shown in Photo 3. Some local
wetness was noted just below the downstream toe, but no
active seepage was observed.

3-1
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c. Appurtenant Structures - The spillway semi-circular embankment
and dike are in fair condition. There was no visual evidence of
settlement, lateral movement, significant seepage or other seri-

U ous defects which would require immediate remedial action. The
structure on the spillway embankment vary in condition. While
some of these are in poor condition, no serious defect was ob-
served which would require immediate remedial action.

The following specific items for the spillway were noted:

1. The upstream slope protection has been locally displaced in
some areas at or below the apparent high water line as shown
in Photos 4 through 8.

- 2. Foot traffic has caused many bare areas to develop as shown
in Photos 4 through 8. -

3. The embankment crest is localiy eroded up to 6" below the top
of the stone masonry walls to the left and right of the
overflow spillway, and from 8 to 18 inches below the top of
concrete behind the headwalls of the other structures as
shown in Photo 7. L.

4. The downstream slope of the embankment is heavily planted
with junipers and other shrubs that hinder visual examina-
tion, as shown in Photo 4. In some areas, the boulders
retain the terraces which have been dislodged and have
rolled down the slope. A small portion of the overall down- ._.._
stream slope is bare and eroding. No seepage was noted
around the perimeter of the pool at the toe, although prior
inspection reports indicate that minor seepage has been
observed on the slope in the past.

5. The headwalls of the principal spillway had some erosion of -
concrete present as shown in Photo 5. * -.

6. The headwalls of the left reservoir drain and the right reser-
voir drain have significant deterioration especially at the
elevation of normal water level as shown in Photos 6 and 8.

7. The inlets of the principal spillway and the reservoir drains
contain silted materials, cobbles and debris. The valves
at the reservoir drains appear not to have received recent
maintenance.

8. The upstream ends of the overflow spillway sidewalls have
deteriorated.

3-2 
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9. Undercutting is present at the pipe outlets of the principal
spillway and the ornamental bushes interfere with the dis-
charge of the left reservoir drain as indicated in Photo 4.

10. Trees are present in the center of the discharge channel
immediately downstream of the culvert through the dam as

shown in Photo 10. It should be noted that the photograph
distorts the stones present in the channel.

The following specific item for the dike was noted:

1. The separate low dike to the left of the main dam has an un- -9
protected and rutted gravel surface that is used for parking,
along with a regular slope partially covered with trees,
brushes and rocks, as shown in Photo 11.

d. Reservoir Area - The reservoir area is divided by a water main
embankment which extends from east to west across the lake.
Underneath the water main near the westerly end of the fill is a
15 foot wide by 6.4 foot high rectangular concrete culvert con-
necting the two portions of the lake. The area around Waldo Lake - -

is heavily forrested with no development.

e. Downstream Channel - Beaver Brook conveys the discharge from the
outlet works of the dam to the Salisbury Brook, a distance of
1.5 miles. Along this course, five dams and hydraulic control--
structures, five ponds, and two culverts are located. - -

3.2 Evaluation

The embankments at Waldo Lake Dam appear to be performing satisfac-
torily at the present time. However, dislodged stone riprap on the
upstream slope and low, bare areas on the spillway embankment are
deficiencies that could permit future erosion of the embankments at
higher than normal lake levels. The shrubbery on the landscaped
downstream slope of the spillway embankment and the pool of water at
the toe may have obscured seepage. The trees along the downstream
side of the broad dam embankment crest are not considered to be
a hazard to the safety of the dam. The gravel surface of the rela-
tively low dike to the left of the dam would be susceptible to ero-
sion in the event of overtopping. The inlet structures at the reser- .. -.
voir drains are in poor condition and should be replaced. The inlets.<. -
at the principal and overflow spillways require repair. The outlets
at the principal spillway and left reservoir drain need attention.

e
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SECTION 4: OPERATIONAL PROCEDURES

[U 4.1 Procedure - There is no defined operation and maintenance procedure "
manual for the dam.

4.2 Maintenance of Dan - The general appearance of the project indicates
that the dam does receive limited maintenance, probably on the basis_-
of demand. The grass on the embankments is mowed, but bare and O
eroded areas have been allowed to develop, probably due to recrea-
tional use.

4.3 Maintenance of Operating Facilities - Maintenance of the operating
facilities is performed at the discretion of the Superintendent of
Parks for the City of Brockton, MA. It appears that the stoplogs
for the principal spillway weir are being maintained. However, the
two cast-iron reservoir drain gates are currently silted in and could
not be readily operated in the event of an emergency.

lp
4.4 Description of any Warning System in Effect - There is no estab-

lished warning system or emergency preparedness plan in effect for
this structure.

4.5 Evaluation - In general, the maintenance of this dam is being
attended to. However, there were two areas observed which need
attention: the lack of ground cover of the dam's embankment at some
spots and the inoperability of the reservoir drain gates.

A written Operation and Maintenance Manual should be established for
* this facility as well as a formal warning system and emergency pre-

paredness plan. The Owner should institute a program of annual tech-
nical inspections.

4
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SECTION 5: HYDRAULIC/HYDROLOGIC

* 5.1 Evaluation of Features .0

a. General - Waldo Lake Dam is an earth embankment which comprises
a portion of D.W. Field West Parkway. It is basically a high
surcharge - low spillage project with limited outlet capacity.
The level of the lake is kept fairly constant by maintaining a
constant height of flashboards in the regulating spillway. The
discharge capacity of both the principal and overflow spillways
is a total of 630 cfs to elevation 194.6 (top of the semi- • "
circular spillway embankment). After this point, the twin box
culvert which conveys flows from the stilling basin under the
dam, does control the flow. At elevation 197.5 (top of dam),
the discharge capacity of this culvert is approximately 800 cfs. .0
The width of the dam varies between 40 and 45 feet with the
greatest width at the outlet structure.

b. Design Data - No construction or record plans were found for
Waldo Lake Dam. No original hydraulic nor hydrologic design
data was found. However, a report entitled "Master Plan Study
for D.W. Field Park" submitted to the Brockton Park Commission
in April 1968 by Camp Dresser & McKee Inc. suggested that the
spillway system at Waldo Lake be reconstructed to pass the flows
generated by a six-hour rainfall of 13 inches with the still
surface of the ponded water at least 3 feet below the top of the
dam. This criteria was established by the Soil Conservation .O
Service of the United States Department of Agriculture for a
Class B structure. However, it appears from the visual inspec-
tion that the modifications suggested in the aforementioned
report were not made.

c. Experience Data - No records of past floods are available for .
the dam site.

d. Visual Observations - A visual inspection was made of the por-
tions of the outlet works that are accessible and not submerged
which includes the principal and outlet spillways, the gated 36-
inch concrete pipes , and the twin box culvert. All, except for
the gated outlet pipes,were observed to be in good condition.
The Owner indicated that the two cast-iron gates are currently
silted in and inoperable. However, the pipes themselves did not
appear to be blocked.

e. Test Flood Analysis - Based upon the Corps of Engineers guidelines, _

the recommended test flood for the size (samll) and hazard
potential (high) is within the range of 1/2 PMF to a full PMF
(Probable Maximum Flood). The dam was evaluated for the full
PMF, due to the downstream development. The "SCS-TP-149, Method
for Estimating Volume and Rate of Runoff in Small Watersheds,"
was used as a guide for determining the inflow hydrograph .0

s-il

6 0 S _ 0 0 S- 0 : 0 5 S



into Waldo Lake for the probable maximum flood (24 inches of
rainfall in 6 hours). The peak inflow was calculated to be
4,400 cfs. This flow was routed through the two spillway out-
lets at the dam using the method for flood routing presented in.-

* "Water Supply and Wastewater Disposal" by Fair and Geyer. The
lake's inflow as reduced to a maximum outflow of 3,560 cfs at a
water surface of 198.1 feet. At this stage, the dam will be -

overtopped by approximately 0.6 feet and the dike will be over- --

topped by approximately 2.0 feet. The crest of the dam is paved - -

and has a width of over 40 feet and thus could take some over-
topping provided that the dike were corrected. The portion of the :O
test flood which discharges through the spillway is 630 cfs or
approximately 18 percent of the test flood.

f. Dam Failure Analysis - Dam failure analysis was performed to
determine the magnitude of downstream hazards. A peak failure
outflow of approximately 4,710 cfs was estimated based on a 40 .0
foot breach width of the dam embankment (the section adjacent .
to and including the outlet culvert). The analysis indicates
that this flow would result in the overtopping of Upper Porter
Pond Dam (Oak Street), Lower Porter Pond Dam (D.W. Field Parkway,
Thirty Acre Pond Dam, Ellis Brett Pond Dam, and Cross Pond Dam

In (Elmwood Avenue). Moderate flooding of the homes to the west
and east of Cross Pond as well as to the homes adjacent to the
Salisbury Brook on Prospect and Pleasant Street, and from Wheeler .
Avenue to Arlington Street. However, the overtopping of these
downstream dams would greatly increase the possibility of their
failing. The failure of any one of these downstream structures, -

especially Thirty Acre Pond Dam, would effectively multiply the
degree of downstream flooding and consequently economic losses
incurred by damage to residential and commercial structures,
utilities and roads and the potential for loss of life. -

5-2
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SECTION 6: STRUCTURAL STABILITY

U 6.1 Evaluation of Structural Stability

a. Visual Observations - There was no visible evidence of dam, dike
or spillway embankment instability during the site examination on
4 October 1978 and the supplemental site examination on 23 March
1979. Vegetation on the downstream slope and the pool of water
at the toe of the spillway embankment may have concealed seepage
(which has been observed in the past). However, instability of
the spillway embankment would not necessarily risk dam failure
unless it resulted in a blockage of the twin box culvert under
the main roadway embankment.

b. Design and Construction Data - There are neither design drawings
nor construction data which would show the embankment cross-
section and the physical properties of the materials used to
construct the embankments. Therefore, theoretical analyses of
embankment stability are not possible.

& Both the dam roadway embankment and the separate dike are rela-

tively wide to accomodate vehicular traffic; side slopes are
generally equal to or flatter than is the usual practice for New
England dams. In the absence of significant seepage these wide
embankments would be expected to provide adequate stability
under static loading conditions.

c. Operating Records - There is no instrumentation installed at the
dam site or records of performance under prior maximum loading
conditions to aid in the stability evaluation.

d. Post-Construction Changes - The descriptions of the dam con-
0 tained in available prior inspection reports have revealed no

major post-construction changes to the embankments that might
influence the safety of the dam. It was noted that portions of
the upstream spillway embankment riprap have recently been covered
by cement concrete. This remedial measure tends to improve the .-

embankment slope protection, and thus is desirable.

e. Seismic Stability - Waldo Lake Dam is located in Seismic Zone 3.
Pertinent data needed for theoretical seismic stability analyses
of the embankments are not available. Therefore, the stability
of the embankments during an earthquake is unknown. It should
be noted that a failure of spillway embankment alone would prob-
ably not be a catastrophic event, since the flow of water from
the lake would then be controlled by the culvert through the
dam embankment.

6-1
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - The visual examination of Waldo Lake Dam did not
reveal any evidence of failure or conditions which would warrant
urgent remedial treatment. Due to the noted deficiencies, the
overall condition of the spillway and dike embankments are con-
sidered to be fair while the main dam or roadway is considered
to be in good condition.

b. Adequacy of Information - Since there was a lack of engineering .

data available, nearly all of the information for the Phase I
- investigation had to be obtained from visual examination and

limited measurements at the site. This information has been
sufficient for the purpose of this investigation, but it does
not permit detailed evaluation of seismic stability.

c. Urgency - The recommended additional investigation and remedial
measures outlined in Sections 7.2 and 7.3, respectively, should
be undertaken within one year after receipt of this report by
the Owner.

d. Need for Additional Investigations - Additional investigations
should be performed by the Owner as outlined in the following
section.

7.2 Recommendations

It is recommended that the owner engage a registered professional
engineer to undertake the following investigations and implement

Li corrective action as required:

1. An engineering investigation for the reconstruction or replace-
ment of the deteriorated concrete entrance structures at the
left and right reservoir drains. The work should include an
investigation of the condition of the inlet valves, due to their
prolonged period of inactivity and the valve being buried by
debris.

2. An engineering investigation of the seismic stability of the
dam and dike embankments.

3. A detailed hydrologic-hydraulic investigation to determine the
adequacy of the spillway and discharge culvert and any necessary
modifications to provide adequate capacity.

. .- .
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4. Engineering investigation for the reconstruction or modifi-
cation of the low dike to the left of the dam to provide
freeboard comparable to that of the dam and to provide ero-
sion protection of its slopes and crest.

7.3 Remedial Measures

a. Operation and Maintenance Procedures - It is recommended that
the following remedial work be undertaken by the Owner, in addi-
tion to the investigation outlined in Section 7.2, to correct
deficiencies noted during the visual examination.

1. Repair stone riprap on the upstream slope at the locations
where it has been displaced or damaged by erosion.

2. Place earth fill adjacent to the spillway walls and outlet
structures to restore the spillway embankment in areas where
it is low and eroded. Turf should be established over areas
presently bare to resist erosion. If pedestrian traffic
prevents the growth of turf, the embankment crest should be
paved or otherwise protected.

3. Trim shrubbery on the downstream slope of the spillway
embankment to facilitate visual examination of the slope.

4. Trim the brush on the slopes of the low dike to the left of
the main dam.

5. Remove silted materials, cobbles and debris from the princi-
pal spillway inlet.

6. Patch eroded concrete areas at the principal spillway inlet
and repair the upstream end of the overflow spillway sidewall.

7. Fill in the stone work at the outlet end of the principal
spillway pipes and mortar or concrete the stone work in place.

8. Remove or transplant shrubbery at the outlet end of the left
reservoir drain pipe.

9. Remove trees from the channel at the discharge end of
culvert through the dam.

10. Prepare an operations and maintenance manual for the dam.
u. The manual should include provisions for annual technical

inspection of the dam and for surveillance of the dam during- -
periods of heavy precipitation and high water levels. The
procedures should delineate the routine operational proce-
dures and maintenance work to be done on the dam, to ensure
satisfactory operation and to minimize deterioration of the
facility.

7-2
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11. Develop a written emergency preparedness plan and warning
system to be used in the event of impending failure of the
dam. The plan should be developed in cooperation with local
officials and downstream inhabitants. #

7.4 Alternatives -There are no practical alternatives reconmmended. *

7-3
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

SDAM: Waldo Lake

DATE: 4 October 1978 with 23 March 1979 supplemental visit

* TIME: 3:30 p.m.

WEATHER: Cloudy with lt. rain 50-55O F

WATER SURFACE ELEVATION UPSTREAM: 21"1 below overflow spillway crest

STREAM FLOW: negligible

INSPECTION PARTY:

1. Roger H. Wood - CDM (Structural/operations)

2. Donna L. B. D'Amore - CDM (Hydraulics/Hydrology)

3. Charles E. Fuller - CDM (Hydraulics/Hydrology)

4. Harl P. Aldrich - Haley &Aldrich (Soils)

5. Richard Brown - Haley &Aldrich (3-23-79 supplemental visit)

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _

U PRESENT DURING INSPECTION:

2. .

3.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Waldo Lake DATE :4 October 1978
EMBANKMENT: Spillway Embankment,-_"_"_"_"

CHECK LIST CONDITION

1. Upstream Slope 1. a. Short areas, no trees or brush.
a. Vegetation b. Localized erosion from foot
b. Sloughing or Erosion traffic and rainfall, especially
c. Rock Slope Protection - around concrete headwalls.

Riprap Failures c. Concrete fill and boulders, gen-
d. Animal Burrows erally satisfactory. . . 1

d. None observed.
2. Crest

a. Vegetation 2. a. Bare except for local areas of
b. Sloughing or Erosion short grass.
c. Surface cracks b. (See l.b. above)
d. Movement or Settlement c. None observed.

d. None observed.
3. Downstream Slope

a. Vegetation 3. a. Landscaped with evergreen shrubs
b. Sloughing or Erosion and other plants; terraced with
c. Surface cracks lines of boulders.
d. Animal Burrows b. Localized only; some boulders
e. Movement or Cracking near displaced.

toe c. None observed.
f. Unusual Embankment or d. None observed.

Downstream Seepage e. None observed.
g. Piping or Boils f. None observed but toe submerged
h. Foundation Drainage Features by ponded water.
i. Toe Drains g. None observed.

h. None apparent. -.-

4. General i. None apparent.
a. Lateral Movement

El b. Vertical Alignment 4. a. None observed.
c. Horizontal Alignment b. Satisfactory.
d. Condition at Abutments and c. (Curved) .-..

at Structures d. Satisfactory.
e. Indications of Movement of e. None observed.

Structural Items f. No restrictions; dam is in a park
f. Trespassing open to public.
g. Instrumentation Systems g. None apparent.

4.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Waldo Lake DATE: 23 March 1979
*, EMBANKMENT: Dam Embankment _

CHECK LIST CONDITION

1. Upstream Slope 1. a. Generally well-maintained grass,
a. Vegetation clear of trees and brush.
b. Sloughing or Erosion b. Localized erosion from foot traffic
c. Rock Slope Protection - and rainfall.

Riprap Failures c. Generally broken rock, cobbles and
d. Animal Burrows boulders to a level about 4 ft.

above the spillway crest. Locally
2. Crest eroded at or below the high water

a. Vegetation line. -"

- b. Sloughing or Erosion d. None observed.
c. Surface cracks
d. Movement or Settlement 2. a. None; asphalt paved.

b. None; pavement in good condition.
3. Downstream Slope c. No significant cracking.

a. Vegetation d. None apparent.
b. Sloughing or Erosion
c. Surface cracks 3. a. Pine trees from 3 to 9-in. in dia-
d. Animal Burrows meter along top of slope and two
e. Movement or Cracking near young trees above culvert; other-

toe wise some trees and brush near toe.
f. Unusual Embankment or b. None observed; slope well-protected

Downstream Seepage by cobbles and boulders.
g. Piping or Boils c. None observed.
h. Foundation Drainage Features d. None observed.
i. Toe Drains e. None observed.

f. None observed, but some wetness
4. General noted below the toe.

a. Lateral Movement g. None observed.
b. Vertical Alignment h. None apparent.
c. Horizontal Alignment i. One 6-in. diameter pipe above the
d. Condition at Abutments and culvert structure - purpose not

at Structures known.
e. Indications of Movement of

Structural Items 4. a. None observed.
f. Trespassing b. Good; pavement is pitched to drain
g. Instrumentation Systems towards lake.

c. Good.
d. Good.

e. None observed.
f. No restrictions; dam is in a park

open to the public.
g. None apparent.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: WALDO LAKE DAM DATE: 4 OCTOBER 1978

SPILLWAY:' SPILLWAY COMPLEX

CHECK LIST CONDITION

1. Approach Channel A) Principal Spillway

a. General Condition B) Left Reservoir Drain
b. Obstructions C) Overflow Spillway
c. Log Boom etc. D) Right Reservoir Drain

2. Weir l.a. (A) has local erosion in concrete

a. Flashboards walls. (B) and (D) have deep

b. Weir Elev. Control (Gate) erosion and deterioration in con-
c. Vegetation crete walls approximately at normal

d. Seepage or Efflorescence reservoir level. (C) has stone

e. Rust or Stains masonry walls in good condition

f. Cracks except for deterioration at the

g. Condition of Joints upstream end. All intake channels

h. Spalls, Voids or Erosion are in good condition but silting
i. Visible Reinforcement has occurred at (A), (B) and (D).
j. General Struct. Condition

b. None observed. L
3. Discharge Channel c. None

a. Apron
b. Stilling Basin 2.a. Stoplogs at (A), condition obscured
c. Channel Floor by flow. None at (B), (C) and (D).

d. Vegetation b. None (A) and (C). Gate valves at
e. Seepage (B) and (D). No operator handles.

f. Obstructions Rusted valve stems just above water.
g. General Stuct. Condition Gates covered with silt and cobbles.

c. No material vegetation present.

4. Walls d. No material efflorescence present.
a. Wall Location e. None observed except for valve stems,
(1) Vegetation (D) and (B).
(2) Seepage or Efflorescence f., g., h. See la. for (A), (B) and (D)

(3) Rust or Stains headwalls. Center area at inlet
(4) Cracks between pipes at (A) is eroded. (C)
(5) Condition of Joints has a few cracks in sidewall and
(6) Spalls, Voids or Erosion cascade steps but is in good condi-
(7) Visible Reinforcement tion.
(8) General Struct.Condition i. None.

J. The major portion of (A), (B) and
(D) (pipes) are buried and not

observable. (B) and (D) inlets are
in poor condition structurally. (A)

is in fair to good condition while
(C) is in good condition. (A) has
some rock debris just within stop-
logs. .-

3.a. Apron present at (C) but under water
(A), (B), and (D) discharge at down-
stream ornamental steps which are
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM : WALDO LAKE DAM DATE:4 OCTOBER 1978

* SPILLWAY:' SPILLWAY COMPLEX (cont'd)

CHECK LIST CONDITION

1. Approach Channel rock faced and soil backed with - -.

a. General Condition plantings. (A) is all rock at
b. Obstructions discharge.
c. Log Boom etc. b. Common pool, water precluded inspec- 4

tion.
2. Weir c. See Special Structure for culvert

a. Flashboards through dam.
b. Weir Elev. Control (Gate) d. None in pool - embankment steps

. c. Vegetation planted. Planting interferes with

d. Seepage or Efflorescence (B) discharge.
e. Rust or Stains e. Not observeable.
f. Cracks f. See d.
g. Condition of Joints g. Area in good condition but some
h. Spalls, Voids or Erosion undercutting at (A) discharge and
i. Visible Reinforcement planting obstructions at (B) dis-

- j. General Struct. Condition charge. Railing at all structures
is in good condition.

3. Discharge Channel
a. Apron 4. See 1.
b. Stilling Basin
c. Channel Floor
d. Vegetation 9
e. Seepage
f. Obstructions
g. Genera' Stuct. Condition

4. Walls
a. Wall Location___
(1) Vegetation
(2) Seepage or Efflorescence
(3) Rust or Stains .
(4) Cracks
(5) Condition of Joints
(6) Spalls, Voids or Erosion
(7) Visible Reinforcement
(8) General Struct.Condition
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: WALDO LAKE DAM DATE: 4 OCTOBER 1978

• .SPECIAL STRUCTURE: CULVERT THRU DAM

CHECK LIST CONDITION "______________._

Culvert Mortar fieldscone headwalls upstream and
downstream with concrete twin barrel box

culvert. The entrance to the box culvert c._-

has been constricted by stone work pro-

- bably to maintain the stilling basin pool
Observed structure in good condition. Onl

minor efflorescence noted on the upstream

walls. Railing in good condition.

Upstream side has adjacent soil erosion
due to foot traffic. *

Downstream channel has an irregular rock-
covered invert with 8 trees in the middle
of the channel near culvert discharge.
Below this, the channel becomes a woodland
stream.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: WALDO LAKE DAM DATE: 4 OCTOBER 1978

I. HYDROLOGIC-HYDRAULIC CONSIDERATIONS:_ _ _ _ _ _ _ _ _

CHECK LIST CONDITION

1. Upstream Watershed 1.
a. Type of Terrain a. Rolling to flat, heavily wooded;
b. Hydrologic Controls several wetland areas; minimal de- -

velopment.
b. Brockton Reservoir Dam

2. Reservoir
a. Type of Terrain 2.
b. Development a. East side slopes are flat; West side

slopes are steep.
b. No development.

3. Spillway
a. Adjacent Low Points 3. Main Spillway
b. Spillway Approach (Slope) a. None
c. Spillway Discharge (Slope) b. Not possible to determine.
d. Spillway Type c. Vertical

d. Sharp-crested weir.

4. Downstream Watershed Ornamental Spillway
a. Reach No. a. None
(1) Control (Bridge, dam, b. Not possible to determine.

culvert, etc.) c. Vertical (.606) 506
(2) Channel Characteristics d. Broad-crested weir.
(3) Development
(4) Visible Utilities 4.

. (5) Special Problems a. Reach No. 1
(Hospital, etc.) (1) Upper Porter Pond Dam.

(2) Natural channel approximately 17
feet wide.

(3) Minimal residential development.
(4) Overhead Telephone, Electric.
(5) None.

b. Reach No. 2 ..
(1) Lower Porter Pond Dam.
(2) Oak Street Culvert, Arch 15' wide

X 7' high.

(3) Minimal de,;elopment.
(4) None
(5) None

c. Reach No. 3
(1) Thirty Acre Pond Dam
(2) D.W. Field Parkway Culvert, Twin

Arches 12.5' wide X 7' high.
(3) None
(4) None
(5) None
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: WALDO LAKE DAM DATE: 4 OCTOBER 1978 --

* HYDROLOGIC-HYDRAULIC CONSIDERATIONS: (cont'd)

CHECK LIST CONDITION
d. Reach No. 4
(1) Ellis Brett Pond Dam.
(2) Natural Channel approximately 10

feet wide.
(3) Moderate residential development.
(4) None
(5) None

e. Reach No. 5

(1) Cross Pond Dam.
(2) Natural Channel approximately 12

feet wide.
(3) Dense residential and commercial

development.
(4) Overhead Telephone and Electric.

(5) None.
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APPENDIX B

LIST OF AVAILABLE DOCUMENTS AND
PRIOR INSPECTION REPORTS

I Page No. --

LIST OF AVAILABLE DOCUMENTS

List of Documents None

PRIOR INSPECTION REPORTS

DATE BY

1. August, 1940 Plymouth County Engineer B-i 
thru October, 1969

2. December 5, 1972 Mass. Dept. Public Works B-2 thru B-4

3. June 26, 1975 Mass. Dept. Public Works B-5 thru B-7

4. July 31, 1975 Mass Dept. Public Works with B-8 thru B- 11
description of dam
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-,- - -q - -L - ,- Y 7. 7- - .7 ,

DAM NO..X9 .......
COUNTY OF PLYMOUTH, MASSACHUSETTS

ENGINEERING DEPARTMENT

INSPECTION OF DAM AND RESERVOIRS

Inspector r- .*'4--i ., ........... Date1.0.-./PJ . City or Town ...... .......................

,- o .- , . , ... , .. , - .y..."'"""
.... . ....................... .. .. ...........- .. -'.. .

Material and Ty pe 4 ~ , Cc'r~
.. .. ... .. ... .. ... .. ..... .... . .............. ................................................................ iS +.......... ...... 7 , + ' . /'" ".. ........ .....

Maximum Head in Feet (Full Pond Level to Bottom of Spillway) 1 ...............................

Lerea of.... Watershed719 .-" .../C... Width.. YIC-CA
.Alrea of W altershed .... 4 .6 .. 04 - ./)#/, .Ca p aciy ....... / O . ......................... Gallons .......... .............

Length of Overflow or Spillway ......... ............... Outlets (Pipes or Flumes) .....................
6. 3ff .'

R cn r........................ . ................. . Dat . ...
Dam, Constructed by.. . _,e-;/ " " . _. _ ............................ Date . ' C .............................. ": '

|ll R ecent Rlepairs ......................................... ......... ........ ................ ................ ....................... D ate ...... .......... .......................................... _L - - - -

Evidence of Leakage A~c~v- /e J. e ... 117 .... , y- Ja.~-06 i r.. .....

C o nd ition ............................................................ ..........................

Topography of Country Below-*";V o ./~4 #i/~~ ~i

Nature, extent, proximity, etc. of buildings, roads or other pio pert7r in danger if lailure ahould occur ......................

,./.. .. ... ... ...,,.,, . .... . .

Remarks and Recommcndatiois...~4~y 4 r'.~-' %.,7?C' 4 7

"OIL

,..719GG ,4,:-,--=_.P

S,....P. .C .. -.-.. ......
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INSPECTION REPORT -DAMS AND RESERVOIRS~~

1. Location: __________________Dam o.

(Name of Dan41Z&LV6 lAxvr inspected by:s1 ALq4...
DtofInspction/. ZZ

2. Owner/s: Per:Asesr Pp.Ipcto

- ~~~Reg. of Deed3 Pers. Contact_________

Name St.& Do. CityF/Town Z tt TlNo.

Name St.& No. City/Town sate T e 179o-.

-3. Caretaker:(if any) e.g. superintendent, plant manager, appointed
by a. 6entee pner, appointed by multi owners.

itN. City/Town State Tl

4. No. of Pictures taken& ______

( 5. Degree of Hazard: (if dam should fail comnpletely)*

1. Minor______ 2. Moderate

3. Severe~ . , . 4. Disastrous________b*This rating may change as land use changes (future devolopment)
6. Outlet Control: Automatic_______ Manual________

Operative y~es; ________No

Comments: Fo Lo -s a zax~ ae,& w

7. Upstream Face of Dam: Condition:

Conditions:

1. Good X 2. Minor Repairs

3Major Repairs____ __4. Urgent Repairs______

( ~Conments: i"' 4 P ,~ ~L c -P~ 4~

APPENDIX B-2 .
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/ . Downstream Face of Dam: -2- Dam No.

Condition: 1. Good________ 2. Minor Rcpaira

3. Major Repairs 4.Urgent Repairs____

Comments:_______________________

9. Emergency Spillway:

Condition: 1. Good........X._____ 2. Minor Repairs______

- ~~3. Major Repairs 4.Urgent Repairs______

Comments:-__________________________

1?10. Water Level at Time of Inspection:

I ft. above *below~~ top of dam____

principal spillway ... . other ____

11. Summary of Deficiencies Noted:

Growth (Trees & Brush) on Embankment /i ,
Animal Burrows & Washouts A
Damage to Slopes or Top of Dam 4

Cracked or Damaged Masonry /

* Evidence of SeepageJ

* ~~~Evidence of Piping________________________

ErosionA/

Leaks_____________________________

Trash and/or Debris Impeding Flow .
Clogged or Blocked Spillway- A'
Other_______________________________

APPENDIX B-3
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3~ / -3- Dam No.Z2.4i7

12. Remarks & Recommendations: (Fully Explain)

13. Overall Condition:

3 ~~~~~~~1. Saf e__ ______________

2. Minor Repairs Needed________________

3. Conditionally Safe - Major Repairs Needed________

4. Unsafe________________________
5. Reservoir Impoundment no Longer Exists (explain)

3 ~~~~~Recommend Removal from Inspection List__________

IL"
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INSPECTION REPORT -DMS AND RESWRO3RS,

1.location: CitY/7ouIZ9O1'c-471? DausNo. 7-/Z -4 -?

Nara of Damn .4 Inspected by: 6F. 61.

Date of Inspection: - . - ;"-f-

2. Owner/a: Per: Assessors -' Prev, Inspection a 2 2-

Reg. of Deeds______ Pars. Contact

Name ~/ St. & No. . CitfW Town State -Tel. No0.

Name St. & No. City/Town State Wel. Ito.

Name St. & NO. City/Town State Tel. No.

3. Cartaker:(if any') e.g. superintendent, plant manager, appointed by
absentee owner, appointed by multi owners.

Nam St. CNo. City/Town State Tel. 11o.0

4.No. of Pict ues tkn e c

( ~ .Degree of Hazard: (if dam should fail completelyr)*

1. Minor__________ 2. floderate_____________

3. Severe t-' -4. Disastrous_____________.
*This rating may change as land use changes (future development)

6. Outlet Control: Automatic H anml______________

Operative .- ~ Yes *No

Commentss 7~.4 1)-)- e' 0. el -,. e'5 Vag el. c. ..- /7 A' !? .//

7. Upstream Face of Dam: Condition-:

Conditions:

1. coal - 2. Minor Repairs

3. Major Repairs 4 . Urgent Repairs________

Comnents:_ ~ - ,A, 'A '~ .-
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-2- ~Dan No. -2- Y

8. Downstream Face of Dam:

U ~~~~Condition: 1. Good. _______ 2. IHinor Repairs_______

( ~~~3. kiajor Repairs______. Urgent Repairs_______

Comments: j -. -Ae1 -' ,/v77e 7-C/

9.Emergency Spillway: ,~ S .~~

Condition: 1. Good_________ 2. Minor Repairs________

3. Hajor Repairs_____ 4. Urgent Repairs_______

Comments: -11z"Oc 11,t17.,rA

&10. Water level at Time of Inspection:

5'. z ft. _____above. "' below. -- top of dam.

Iincipal apilvy A'A $Z e r.

3 U1. Summary of Dleficiencies Noted:

Growth (Trees & Brush) on Embankment .ifL
Animal Burrows &Washouts Z

Damage to Slopes or Top of Dam____________

vi ~ ~ ~ ~ ~~:~~:ra:edor Damaged *Iasonr /~...~. ~~-1

Evidence of Pipin...........---

Erosion .. -

Trash and/or Debris Inpeding Flow______________

Clogg-ed or Bloc'~ed Spillway_

Other_______
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-3- DamNo.___ ____

12. Remark & Recommendations (fully explain)

5 ajzu 7 6
so? 7 2 1'-PIlzl ele

13. Overall Conditions

1. Safe__________________ ___

5. ~~~~~~~~~2. Minor Repairs Needed_______________________

3. Conditionally Safe -Major Repairs Needed_____________

4&. unsafe____________________________

.5. Reservoir Impoundmeant no longer Exists (explain)......--

Recommend Removal from Inspection List_______________

IL
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- . - : [7 -7. ! , ,

DESCRIPTION OF DAM

DISTRICT -

S,,. ubmitted by No. - -

Date _Zi.7._/I,.:_ C ity/TS-.-

Name of DamiA'-, ~'e

Location: Topo Sheet No._2 L.

Provide 811i x il" in clear copy of topo map with location of Dam
clearly indicated.

-. ~~~~2.. . . 0-

2. Year BuiltZ__ -_6 Year/s of Subsequent Repairs, / - '

Purpose of Dam: Water Supply- Recreational__________

Irrigation Other __"___"_"__'__

4.
Drainage Area: ___Sq.Mi. Acres

" Normal Ponding Area: -Acres _Ave.Depth

Impoundment: . Gals. Acre Ft.

No. and Type of Dwellings Located Adjacent to Pond or Reservoir

i.e. Summer Homes, etc. __ 7 e, -

Dimensions of Dam: Length _.* _g _ Max. Height ,-

Slopes: Upstream Face -

Downstream Face ..

Width Across Top -3'..

8.
Classification of Dam by Material:

Earth _ __ Conc. Masonry Stone Mason. S."
"

i[.Timber ___Rockfill ________Other/",-z6 7/.." . .. .-A

.% Tim er - -..- k -.l.-.- 0 t- e

APPENDIX B-8
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F

DAM NO._7-_IZ - 4-"

( 'A. Description of Present Land Usage Downstream of Dam:

_ .% rural 7/ 0 o % urban

B. Is there a storage area or flood plain downstream of dam which
could accommodate the impoundment in th event pf a complete
dam failure ___yes . n no "

10.
Risk to Life and Property in Event of Complete Failure

No. of People_________________

No. of Homes________

No. of Businesses_ _

No. of Industries___ Type_._-.______

No. of Ut ilit ies Typ 7

Railroads___ _ _

Other Dams 7-12 -44 -.2. 7
Other <bz ,- . ,/

Attach sketch of dam to this form showing section and .plan on an
8I" x 11" sheet.
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APPENDIX C* . -

SELECTED PHOTOGRAPHS OF PROJECT

LOCATION PLAN Page No.

Location of Photographs 
C-i 10

PHOTOGRAPHS

No. Title Page No.

1. Overview of Upstream Face of Dam iv

and Spillway from Dike
2. Crest of Dam from Spillway Embankment C-2

3. Downstream Slope of Dam C-2
m 4. Overview of Spillways from Dam C-3 .0

5. Upstream Headwall of Principle Spillway C-3
6. Upstream Left Wingwall of Left Reservoir Drain C-4

7. Upstream Right Sidewall of Emergency Spillway C-4
8. Upstream Right Wingwall of Right Reservoir Drain C-5
9. Spillway Stilling Pool and Upstream Face of C-5

Culvert through Dam
10. Downstream Face of Culvert through Dam C-6

11. Upstream Face and Crest of Dike east of Dam C-6
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APPENDIX D

OUTLINE OF DRAINAGE AREA AND
HYDRAULIC COMPUTATIONS

Page No.V-

OUTLINE OF DRAINAGE AREA

Drainage Area Map D-1

COMPUTATIONS

Size and Hazard Classification; Test D-2
m Flood Determination

Dam Failure Analysis D-3 - D-19 . .

Computation of Test Flood (PMF)
1. Brockton Reservoir Inflow D-20 - D-23
2. Waldo Lake Inflow D-24 - D-29
3. Waldo Lake Outflow including the Outlet D-30 - D-35

Rating Curve
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